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Section 1.

Introduction

This is the second of two volumes describing the features of the Recoverable

item Management Evaluator (RME). RIME Is a FORTRAN-based model of a
1multi-echelon inventory system consisting of a depot level repair facility, possibly

several operating bases and an aircraft overhaul facility. The model was

spedfically deslywd to evaluate proposed inventory management policies for the

contrl of Air Force Lolfstics Command recoverable item spares. Volume I (A this

report describes the philosophy, organization, and input/output features of RIME.

This vowume documents the statement listinp of each RIME program, and provides

narratives describing the function of each of these routines.

This Volume contains four major sections. Section I documents programs used

in the RIME Exogenous Events Generator, while Section 11 document* prorans

Sused in the Levels Computation System. Section IN documents programs in the

RIME Simulation Model. Finally, Section IV documents 3ob Control Language files
required to execute the RIME System.

Rn Within each section, routines are presented in alphabetiml order. Documenta-

tion ad each routine consists of a program narrative and a listing of the FORTRAN

-tcode for that routine. Additional comments are included as a part of the

FORTRAN code for the more complex routines. Definitions of major RIME

variables are documented In Volume I, and familiarity with the contents of Volume

I is assumed.
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Subroutines ASSIGN

This routine determines the number of SRU failures to relate to the current

LRU reparable generation event.

4 Callina Parameters:

LBRGN = Total number of LRU reparable generations remairing

to be considered.

NOSRUF(K) = The total number of SRU K reparable generations remairng

ID be assigned to LRU reparable generations.

NOINL(K) : The number of SRU K reparable generations to be assigned

;.I to the LRU reparable generation currently be considered.

Routine ASSIGN first computes the total nunber of SRU failure exposures

SRUEX. This equals the total number of LRU reparable .generatiors remaining

(LBRGN) times the Quantity Per Application (JQPA(K)) for SRU K. The probability

a specific unit of SRU K of the current LRU has failed Is then PNNOSRUIF)/

SRUEX. Subroutine ASSIGN obtains a. uniform random number R by callng

subroutine RANDU, and compares ths number to the probability P. If R=P, we



Usume that the current SRU Ii related to the LRU failure and NOINL(K) Is

incremented by amn. This Monte Carlo process Is then repeated for each SRU

component contained in the LRU. At the conclusion of the routine, NOINL(K)

contains the nunber of reparable generations of SRU K to be assodated with the

current LRU failure.

J
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Subroutine: BASEDA

Function:

This routine inputs order and ship times and flying program data by base.

Description:

This routine is used by both the Events Generator and the Level Computation

, I System to input order and ship time and flying program data by base. If the write

flag IWT(12) equals 1, the routine prints out all input information.
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Subroutine: EVTGN2, EVTGNB

Functiom

This routine serves as the main program for the Events Generator. Program

EVTGN2 generates exogenous events for LRU/SRU families that require no more

than 2,000 events on the Future Events List (FEL) by any one time, while program

EVTGNB Is used for larger event families. At present, !wTGNB permits up to

3,000 events on the FEL at any given time.

Descriptiom

For a detailed desciption -of the Events Generator, see the Events Generator

Chapter of Volume I.
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* Subroutine: LRUEVT

Function:

This routine controls the generation of all LRU exogenous events for the

current quarter.

Calling Parameters:

NOLEFT : Total number of LRU reparable generations to be simulated

for the current quarter.

LRTS = The number of these reparable generations that are to be

-..*repaired at the current location.

N3OB : The last job number assigned to a reparable generation.

MODEF : Mode of Failure Flag, where (1) indicates base condemrnation

or RTS events, (2) indicates a base NRTS event, and (3)

indicates a depot rep gen event.

Dscriptiom

For a discussion of this routine, see the Events Generator Chapter of Volume 1.

F.
.. *. --C . . . . . . . .
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Subroutine: NOSETI, NOSET2

Functiom

qThis routine initializes counter arrays that determine the number ad LRU and

SRU events to be generated. Entry point NOSETI initializes depot event counters,

while NOSET2(KQ) initializes counters for quarter KQ.

Z'4" Description

In this routine, the variable N denotes an item number..' The LRU is denoted by

N=I, while item numbers of N=2tN=3.,. correspond to the first SRU, the second

SRU, and so on. For definitions o variables used In this routine, see the Events

Generator Chapter of Volume I.

Entry point NOSETI initializes depot events counters. The routine first

computes the total number of LRU depot events associated with the variables

LDCONT, LOVCNT, LNRTST, and LDRGNT by totalling corresponding input

variables over all 16 quarters In the planning horizon. Next, the routine checks if

the total number of depot condemnatlons (LOCONT) exceeds the total number of

depot reparable generations (LDRGNT). If so, LDCONT is reset to LDRGNT.

Next, similar calculations are performed for each SRU. Finally, the routine checks

If the total number of depot level SRU failure exposures exceed the number of SRU

depot reparable generations. If so, the excess failures are assigned to a randomly

selected quarter and program control returns to the calling program.

i¢",' ";;';-~~~ ~~..". . . . . . . ..-. ' .-.. ,.-.- .. '.................. -....... . . ...-. . . - •"
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Entry point NOSET2(KQ) initializes counters used to simulate reparable

generations for quarter KQ. The routine first sets the LRU counter variables

:5 LBCOND, LRTS, LDRGN, LNRTS, LBRGN, and LOCOND to the corresponding

Input variables asodated with quarter KQ. Next, the routine similarly initializes
the SRU counter variables NOSRUF, NBRTS, NNRTS, NBCOND, NDRGN, and

NDCOND for each SRU. Prorwn control then returns to the calling routine.
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Subroutine: RANBAS, RANBSI

Functions

These routines uses Monte Carlo techniques to determine a randomly selected

base.

Description:

Entry point RANBSI(IQTR) computes the cumulative probability of a failure at

a given base K during quarter IQTR, and records the corresponding probabilities in

the COMMON variable CPROB(K). This routine is called at the beginning of each

simulated quarter. When a randomly selected base is needed, entry point

RANBAS(NB) is called. This routine first obtains a uniform random number R in

the range 0 to I by calling subroutine RANDU. It then does a table look-up using

the base probability array CPROB to determine the base NB corresponding to the

random number R. Program control then returns to the calling program.
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Subroutine: READFL, READFI

Function

This routine inputs D041 data describing the characteristics of individual LRU

and SRUs. The routine is used by both the Events Generator and the Levels

Computation System.

Description:

Entry point READFI is called first to rewind Item Data file 07, and to read

the first record on this file. Entry point READFL (IENDF) is then called to

interpret the previously read record. The parameter IENDF is first set equal to 0.

If an End-of- File is encountered during subsequent read Operations, IENDF is set

to I and program control returns to the calling program.

In READFL, the previously read data record Is decoded to determine the

record type. Logic then branches to the appropriate logic for decoding that

specific type of input record. After decodng the record and setting the values of

the corresponding COMMON variables, the routine reads the next record from file

07, and decodes it. If the record type o newly read record Is different from that

of previous record, logic jumps to statement 2000; otherwise logic again jimps to

the decode logic described above.

When a new record is encountered, the rout, checks (in lines 2120-2240) if

the input data lies within"reasonableP rngum. If not. the amodated variables are

reset to standard values. Next, the routine uses the input data to set major time

'" "tI. - ***" -" " * " "" " ' ;" ' ""' "-" "". . "'. . .".'" " , 1 - . .. . . .. " -• ""



variables used in the RIME model. These time variables include the base repair

ptime, depot repair times, and various transportation times.

If the flag lOUT equals 1, subroutine READFL outputs an item identification

record to the Exogenous Event File (File 08). This option is not used when

READFL is called by the Levels Computation System.

The above operations are continued until all input records for the current

LRU/SRU family have been processed. After all records have been processed, if

SIOUT equals 1, the trailer record of zeros is written to File OL Finally, logic

returns to the calling program.

* .. ,
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*Subroutine: SCHIND

Function:

This routine schedules independent SRU Events.

Calling Parameters&

K = The SRU involved.

NUMB The. number of events of the current type to be generated.

KTYPE = The event type to be generated.

KQTR = The quarter in which the events are to be generated.

KL C Event location code. If KLOC equals 0, depot rep gen

events are scheduled; otherwise, the events are scheduled

at a randouniy belected base.

PDescription:

Subroutine SCHIND first establishes a Stock Keeping Unit number for this rep

gen. If KLOC equals 0, the SKU is set equal to the Stock Keeping Unit number of

the depot location for SRU K. Otherwise, the SKU is set equal to the Stock

- Keeping Unit number for SRU K at a randomly selected base. The reparable

"- generation counter N3OB is then incremented, and a Monte Carlo process is

..* employed to establish at a randomly selected time within quarter KQTR. Sub-

•oo.. .. -.. . . . - .
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routine ENTER is then called to place the reparable generation event (Event Type
14) and an assodated requisition for a serviceable replacement (Event Type 1) on

the Future Event List. The program logic then branches depending on the type

(KTYPE) of event to be generated.

If a base condemnation or base repair completion is to be scheduled,

subroutine ENTER is called to place appropirate Type 15 orrype 18 events on the

Future Events List. On the other hand, if a depot reparable generation is involved,

4 a Monte Carlo process is used to determine if the asset is to be depot condemned.

If so, a depot condementation event (Event Type 15) is scheduled to occur at the

depot location. Otherwise, a NRTS event (Event Type 19) is scheduled to simulate

shipment of the asset to the depot. In addition, when a NRTS event is scheduled, a

Monte Carlo process is used to determine if the NRTS asset is to be condemned at

the depot, or if the asset will be reparable at that location. If the asset is to be

* condemned at the depot, an appropriate condemnation event (Event Type 15) is

scheduled to occur at the depot after an appropriate transportation time. Other-

wise, a repair completion event (Event Type 18) is scheduled to occur after a time

delay which allows for the transportation of the asset back to the depot, and the

repair of the asset at that location.

In all of the above cases, appropriate counters of SRU events are reset after

each of the Monte Carlo calculations to ensure that the correct probability values

are used in subsequent Monte Carlo computations.

."
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Subroutine: SRUEVT

Function:

This routine schedules all SRU events associated with the current LRU

reparable generation.

Callinit Parameters:

LRUREP LRU Repairabilit, Flag. IRUREP =0 indicates the LRU

iA to be condemned, while' RUREP I indicates the

LRU is reparable.

NSKLRU The Stock Keeping Unit number f or the LRU reparable

generation.

Description

For a detailed discussion of the f unctions of this routine, see the Event

Generator Chapter of Volisne 1.
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Subroutine: SRUIND

p
Function:

This routine scans the SRU event counter arrays, and schedules independent
m

SRU events as needed.

Description:

This routine scans the events counter arrays for each SRU. The routine is

called after all LRU events have been generated. If any of the SRU arrays are non-

zero, the remaining SRU events are assumed to occur independently of LRU

" reparable generations. Consequently, subroutine SRUIND places appropriate

events on the Future Events List to simulate these independent SRU events.

If the counter of SRU base RTS events (NBRTS(K)) for SRU K is greater than

zero, subroutine SCHIND is called to place NBRTS(K) type 18 events on the Future

Events List for SRU K. Similarly, if the SRU event counters NBCOND(K),

m NNRTS(K), or NDRGN(K) is greater than zero for any SRU K, subroutine SCIUND

is called to schedule the associated type 15, 19, and 14 events, respectively.
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